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Introduction	
Perioperative	care	in	colorectal	surgery	has	been	improved	by	the	introduction	of	
Enhanced	Recovery	After	Surgery	(ERAS)	protocols,	which	includes	the	fast	start	of	
enteral	nutrition	after	surgery.	However,	despite	these	improvements	the	incidence	
of	 important	complications	 including	postoperative	 ileus	and	anastomotic	 leakage	
has	remained	stable.	
Previous	 experimental	 and	 pre‐clinical	 studies	 have	 demonstrated	 that	 enteral	
nutrition	 may	 attenuate	 surgical	 stress	 and	 reduce	 complications	 including	
postoperative	 ileus	 and	 anastomotic	 leakage.	 In	 this	 thesis	 the	 role	 of	 enteral	
nutrition	 in	 the	 development	 of	 complications	 and	 the	 surgical	 stress	 response	
following	colorectal	surgery	is	further	investigated	in	a	clinical	setting.	
Social	relevance	
The	incidence	of	colorectal	cancer	has	risen	over	the	last	years	in	the	Netherlands.	
An	important	contributor	is	the	development	of	a	nationwide	screening	program	to	
detect	colorectal	cancer	as	early	as	possible.	Concomitantly,	the	societal	burden	of	
disease	 from	postoperative	 complications	 is	 expected	 to	 rise,	 since	postoperative	
complications	 are	 known	 to	 impair	 both	 short‐	 and	 long‐term	 quality	 of	 life.	 In	
addition,	 disease	 specific	 survival	 from	 colorectal	 cancer	 may	 be	 affected	 when	
adjuvant	 treatment	 is	 postponed	 because	 of	 complications.	 Therefore,	 there	 is	 a	
need	to	reduce	postoperative	complications	and	the	results	from	this	thesis	give	a	
direction	towards	therapeutic	opportunities.	
Economic	relevance	
Postoperative	 ileus	and	anastomotic	 leakage	are	common	complications	 following	
colorectal	 surgery	 that	 can	 prolong	 length	 of	 hospital	 stay	 and	 strongly	 increase	
healthcare	 costs.	 Vice	 versa,	 reducing	 complications	 by	 means	 of	 specific	
interventions	 are	 likely	 to	 reduce	 costs.	 In	 this	 thesis,	 studies	 are	 described	 in	
which	 complications	 were	 significantly	 reduced	 by	 means	 of	 perioperative	 gum	
chewing	 and	 early	 start	 of	 enteral	 nutrition.	 These	 interventions	 are	 likely	 to	
reduce	 healthcare	 costs.	 Conversely,	 the	 randomized	 controlled	 trial	 included	 in	
this	thesis	investigating	the	effect	of	perioperative	lipid‐enriched	enteral	nutrition	
(SANICS	 II	 trial)	 did	 not	 show	 an	 additional	 effect	 on	 clinical	 outcomes.	 It	 is	
therefore	unlikely	to	have	an	effect	on	healthcare	costs	in	this	patient	group.	
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Target	population	
The	 contents	 of	 this	 thesis	 are	 relevant	 for	 clinicians,	 dieticians,	 and	 researchers	
dedicated	 to	 improve	 outcomes	 following	 colorectal	 surgery.	 Specifically,	 the	
results	 of	 this	 thesis	 may	 help	 healthcare	 workers	 to	 gain	 more	 insight	 in	 what	
nutritional	 interventions	 are	 available	 to	 reduce	 postoperative	 ileus	 and	 other	
complications.	 In	addition,	this	thesis	may	help	researchers	better	understand	the	
biophysiological	mechanisms	behind	nutritional	 interventions,	and	help	guide	 the	
development	of	successful	strategies	in	future	research.	
Activities	and	products	
A	 specific	 lipid‐enriched	 nutritional	 formula	 was	 designed	 for	 the	 randomized	
controlled	 trial	 described	 in	 this	 thesis	 (SANICS	 II).	 While	 perioperative	
administration	 of	 this	 formula	 did	 not	 improve	 outcomes	 in	 patients	 undergoing	
colorectal	 surgery	 who	 were	 treated	 following	 ERAS	 protocols,	 its	 use	 may	 be	
further	investigated	in	other	settings.	Furthermore,	this	thesis	explores	the	effects	
of	 two	 existing	 enteral	 and	 parenteral	 formulas	 on	 several	 biophysiological	
processes.	These	findings	may	be	used	to	optimize	the	composition	and	application	
of	these	specific	nutritional	interventions.	
Innovation	
This	thesis	includes	the	first	study	to	investigate	the	use	of	enteral	nutrition	given	
just	before,	during,	and	directly	after	colorectal	surgery.	This	 is	unique	as	current	
anesthesia	 guidelines	 dictate	 a	 strict	 period	 of	 ‘nil‐by‐mouth’	 to	 reduce	 risk	 of	
aspiration.	Careful	design	of	the	study	resulted	in	a	way	to	successfully	administer	
perioperative	enteral	nutrition	while	minimizing	the	risk	of	aspiration	by	means	of	
several	 precautionary	 measures.	 These	 measures	 included	 the	 use	 of	 a	 self‐
migrating	 nasojejunal	 tube	 inserted	 the	 day	 before	 surgery	 which	 enabled	
postpyloric	 feeding.	 Safety	 of	 this	 innovative	 principle	 was	 closely	monitored	 by	
measuring	gastric	volumes	directly	after	intubation,	strict	prospective	registration	
of	 complications,	 and	 frequent	 evaluation	 by	 an	 independent	 Data	 Safety	 and	
Monitoring	 Board.	 Furthermore,	 a	 specially	 designed,	 branched	 tube	 feeding	
system	 was	 created	 to	 successfully	 perform	 the	 clinical	 trial	 in	 double‐blind	
manner,	which	strongly	improved	the	validity	of	the	results.	
Future	
A	 balanced	 surgical	 stress	 response	 is	 essential	 for	 optimal	 recovery	 following	
colorectal	 surgery.	 In	 this	 light,	 strategies	 to	 attenuate	 the	 postoperative	
inflammatory	response	may	be	investigated	in	future	studies.	While	perioperative	
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enteral	nutrition	did	not	affect	clinical	outcomes	in	patients	undergoing	colorectal	
surgery	 by	means	 of	 ERAS	 protocols,	 it	may	 yet	 be	 effective	when	 postoperative	
inflammation	 and	 risk	 of	 postoperative	 ileus	 is	 greater,	 such	 as	 in	 patients	
undergoing	 multivisceral	 resections	 with	 hyperthermic	 intraperitoneal	
chemotherapy.	 Other	 strategies	 to	 reduce	 postoperative	 inflammation,	 such	 as	
electrical	 stimulation	 of	 the	 vagus	 nerve,	 are	 currently	 being	 investigated	 in	 a	
clinical	 setting.	 Furthermore,	 postoperative	 recovery	 may	 be	 improved	 by	
increasing	 functional	 capacity	 preoperatively	 by	 means	 of	 prehabilitation	
programs,	which	is	currently	being	studied	in	various	patient	groups.	
